Increased expression of and sensitivity to transforming growth factor-alpha: a promotive role during rat liver carcinogenesis.
The influence of the tumor promoter 2-acetylaminofluorene (2-AAF) on cell proliferation and on the epidermal growth factor receptor (EGFR) system was assessed in normal and nodular rat livers. DNA replication in vivo was inhibited below the detection level after 8d of dietary 2-AAF treatment of previously unexposed rats. The 2-AAF-induced growth inhibition was accompanied by downregulation of the number of epidermal growth factor (EGF)-binding sites and decreased levels of EGFR transcripts, whereas no changes in the transforming growth factor-alpha (TGF-alpha) mRNA levels were observed. The persistent liver nodules generated by intermittent 2-AAF-feeding had a 30- to 35-fold higher replicating cell fraction than normal liver. Treatment with 2-AAF in vivo reduced the replicating cell fraction to one third in nodules after 14 d of 2-AAF treatment. The initial EGFR mRNA levels and number of EGF binding sites in nodules before 2-AAF administration was about 605 that of control livers and was slightly reduced by 2-AAF feeding. The levels of EGFR mRNA after 14 d of 2-AAF feeding were thus similar in the nodules and in the 2-AAF-treated control livers, whereas the fraction of proliferating cells in nodules after the 2-AAF treatment was much larger than in normal liver. The TGF-alpha mRNA level in the nodules was found to be 1.4-fold and in malignant hepatomas 1.7-fold the level in normal liver. Primary hepatocytes isolated from control livers were four to five times more sensitive to replicative stimulation with EGF than with TGF-alpha, whereas nodular cells responded at lower concentrations than control cells and equally well to both EGF and TGF-alpha. We conclude that the decreased amounts of EGFR in the nodular cells with respect to proliferative stimulation could be more than compensated for by elevated synthesis of TGF-alpha combined with an increased TGF-alpha sensitivity. Collectively, these changes implicate TGF-alpha in sustaining cell proliferation during chemically induced rat liver carcinogenesis.